On a Sunday morning early in 1889, the Lord Mayor of London, Sir James Whitehead, visited Pasteur in his institute in Paris. He went, as he says, as a business man to consult the records of the treatm ent for rabies th at Pasteur had recently developed. He went, I believe, a t the suggestion of his friend Ray Lankester who was much concerned at the increase of rabies in this country. He returned determined th at some public recognition should be made in Great Britain of Pasteur's work for humanity and his generosity in treating, free of cost, persons who were bitten by rabid dogs in this country, and th at the establishment of a treatm ent centre for rabies in London should be seriously entertained. He decided to call a meeting at the Mansion House, and a considerable correspondence passed between him and Ray Lankester as to the business which should be transacted. From the very outset Ray Lankester, supported by Sir Henry Roscoe, James Paget and others, was against the establishment in London of a treatm ent centre for rabies. They and many others had always argued th at this disease could be stamped out from these islands by the muzzling of dogs and a proper quarantine for newly imported animals. Pasteur himself had recommended this line of action in the public press. Ray Lankester argued with the Lord Mayor th at if a treatm ent centre was established in London it would only facilitate the evasion of the public duty to stam p out rabies. The possible establishment of a new institute had, however, got abroad and a vigorous press campaign was started, a t the instigation of anti-vivisectionists, against this development, on the grounds th at it would perpetuate in this country all the cruelty and pain which Pasteur had been accused of inflicting upon animals in Paris for many years past. The opposition was a very real one, for Ray Lankester wrote to the Lord Mayor just before the meeting: 'I t will be necessary to have a good posse of police to guard the entrance, and the stewards must prevent anyone from obtaining admission who has not received an invitation.' The meeting passed off without incident. The business of the meeting concerned the public expression of thanks to Pasteur, the setting up of a com mittee to collect funds in order to make a presentation to his institute, and inviting the Government to stamp out rabies by the simultaneous muzzling of all dogs throughout the British Isles and by effective quarantine. Some of the speakers referred, however, to the idea of establishing a new institute. Michael Foster drew the attention of the meeting to the fact th at those who pursued a certain branch of science 'are put upon a criminal footing and are only allowed to pursue their investigations upon ticket of leave', th at 'it would not do simply to establish in this country a merely mechanical shop, so to speak, for the mere Vol. 195. A. (3 F ebruary 1949) [ 409 ] 27
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repetition of inoculation. We are only beginning this great subject of inoculation; inquiry must go v0n, and unless an institute is kept sweet by the salt of investiga tion, it will become a hindrance.' He^went on: 'I think that, with our present regulations, the necessary inquiries which belong to this work are better carried out in Paris than in London, and you would do well to give your money to Paris and not keep it for London.' Ray Lankester thought it was absurd to attem pt to start an institute in London by means of private subscriptions. He said: 'I t cannot be done, it is simply out of the question; it has been tried. But I may say I look forward to the time when an institute will be established in London in the only way in which it can be established, th at is, under the auspices of the Govern ment. ' In the autumn of 1889 the Mansion House Committee, under the chairmanship of the Lord Mayor, presented £2000 to the Pasteur Institute.
After the final meeting had been held, the Committee went to the Mayor's Parlour to take tea and the Lord Mayor expressed his sorrow th at this was their last meeting. During tea-time Professor Roy, of the Department of Pathology, Cambridge, and Sydney Turner, the Secretary of the Mastiff Club, a dog lovers' society, expressed strongly the view that the idea of establishing an institute should not be given up. They convinced the other members of the Committee, such as Lister, Horsley, Roscoe, Ray Lankester, Thomas Huxley and Paget, th at it might be possible, and the Mansion House Committee was dissolved and an Acting Committee immediately formed to carry this into effect. The Lord Mayor, through ill health, was Chairman of this Committee for a short time only, and he was succeeded by Sir Joseph Lister. The Committee immediately asked Roy and Turner to draw up a scheme and, within a few weeks, they presented a report to the main Committee suggesting th at a Jenner-Pasteur Institute should be estab lished in Cambridge and th at the main objects should be 'the preparation and inoculation of material which has been found successful for preventive inoculation and the carrying out of investigations fitted to increase our knowledge of the nature of disease-producing germs '. They chose Cambridge, as they said, for the reason th at the Institute would be affiliated to one of the largest and best-equipped patho logical laboratories in England, that Cambridge was readily accessible from all parts of the country and was only 1J hours from London by train.
The first appeal to the public for funds was not made till December 1890. The appeal was for the establishment of a British Institute of Preventive Medicine, to be situated at Cambridge, the objects of which would be primarily the investiga tion of the various infective diseases of man and animals, and secondly, the preparation of protective and curative materials which are found to be of value. You will notice that the emphasis is now placed upon scientific investigation, whereas in the scheme suggested by Roy and Turner it was placed upon the preparation of curative material. This appeal was sent to scientific societies, such as the Royal Society, to all the city companies and to many private individuals. In addition, a person was appointed to make house to house collections. Money did not come in at all freely, but certain of the city companies, especially the Grocers' Company, responded generously. The individual responsible for the house to house collection died only a short while ago, and he told how on one occasion he went to a physician in Harley Street who quickly showed his sympathy by writing a cheque for £100, but the next told him equally quickly th at he did not approve of preventive medicine and thought th at a good epidemic was much more satisfactory. Fortunately, at this time, a certain Mr Berridge had left a large sum of money for the furtherance of sanitary science, and the Committee were able to persuade the Trustees to give some £40,000 to the proposed Institute. This gift had a definite influence in the situation of the Institute, for the Berridge Trustees made it one of the conditions of their offer th at the Institute should be placed in London, and, in spite of the fact th at negotiations had been carried a long way with the University of Cambridge and any change of plan would place Roy in an awkward position, the Committee, after several acrimonious meetings, decided th at the Institute should be established in London.
By the beginning of 1891 about £60,000 had been collected and the Committee decided to incorporate the Institute as a limited liability company with the omission of the word ' limited ' in order to impress the public with the fact th a t the Institute was not established for the purpose of gain but for purely charitable and scientific objects. The President of the Board of Trade, Sir Michael Hicks Beach, at first declined to grant the application without giving any reason for his decision. He agreed later to receive a deputation, and some 500 influential men and scientists met him to put the case. I t transpired th at one of the fnain difficulties in his mind was th at if he granted the application it might be construed as implying approval by the Board of Trade for experiments on living animals, or as affecting the exercise by the Secretary of State of his discretionary powers under the Cruelty to Animals Act of 1876. As a result of this meeting and certain further corre spondence from the Committee, Sir Michael Hicks Beach finally gave his sanction, and the British Institute of Preventive Medicine was incorporated on 25 July 1891, a special paragraph being inserted in the articles stating th at the sanction did not imply any approval by the Board of Trade of experiments on animals.
The -Committee next considered how and where the work should be carried out. They obtained from the Duke of Westminster, on very generous terms, a site in Chelsea Bridge Road, but it was clear to the Committee th at the new buildings would take some time to complete, and there was still the question as to whether they would be able to get the new buildings licensed for experiments on animals. They, therefore, looked around to see if there was any other organization with whom they could effect amalgamation. They came to the conclusion that the College of State Medicine, a private organization which was carrying on investiga tion into infective diseases in addition to teaching sanitary science, had aims th at were not far removed from those of the proposed Institute, and they had a house which was already licensed for animal experiments.
Late in 1893 amalgamation with this College was effected. This provided immediate accommodation, and the transfer of the licence for animal experiments to a new building would be relatively easy.
Work commenced in the beginning of 1894 in the College of State Medicine premises at 101 Great Russell Street. The house stands to-day partitioned in much the same manner as it was in 1893, and the only alteration to the frontage has been the insertion of a square window in place of two half-round windows on the ground floor (figure 1, plate 13).
The erection of the new buildings at Chelsea was being carried through with difficulty, for the residents, again at the instigation of the anti-vivisectionists, I believe, immediately lodged a petition with the Home Secretary against the buildings on the grounds that the new laboratories would be a danger to the neighbourhood; the bacteria might escape from the windows, the attendants from the Institute would be living near by and might bring disease into their homes, and persons with disease would be coming into the neighbourhood for treatment. All this would destroy the amenities of the area in which the Grosvenor Road and the Chelsea Embankment were situated and which formed a favourite Sunday evening promenade.
The Institute immediately arranged for a representative to interview the tenants nearby and give them any information they would wish to have about the Institute. He has left a very human document detailing his visits. Several of the tenants told him they would leave if the Institute was built, while the majority 'did not under stand the question, did not want to, had not signed the petition, and did not want any information'. He finished by saying he had a chat with the soldiers in the guard room of the barracks nearby where they were totally indifferent, but ' I was offered an unlimited supply of animals for experimental purposes for a considera tio n '. All these difficulties were finally overcome, but the buildings were not completed until 1898, the delays being largely due to the difficulties of building on the waterlogged banks of the Thames (figure 2, plate 13). Scientific work com menced in the new buildings in July 1898, the licence for animal experiments granted to the College of State Medicine having been transferred to the new laboratories.
The Institute had always had in mind the preparation of therapeutic substances, and in order to carry this out they rented in 1894 a small farm from Sir William Perkin, the discoverer of aniline dyes, at Sudbury, near Harrow. This proved insufficient for their needs, and in 1902 they bought an estate of 25 acres at Elstree. This estate had been run as a racing stable, so th at the only additional buildings required were for laboratory accommodation (figure 3, plate 14).
The Institute was then relying, as it has done during its whole career, on income from endowments and the profits on the sale of therapeutic substances. At first the financial situation was extremely difficult, as income was insufficient to meet current expenses. Losses were also encountered from the sale of therapeutic substances; capital had to be sold to meet expenses. I t seemed th at Ray Lankester's belief th at such an Institute could not be run on private subscriptions might prove correct. In 1912, however, the late Lord Iveagh made a most generous gift of £250,000 to the Institute and, at about the same time, the sale of thera peutic substances began to show profit, and this, together with a few substantial bequests and donations, as ensured an income sufficient for a progressive, though modest, research institute.
One of these bequests brought about a change in the name of the Institute. The year 1896 was the centenary of the discovery of vaccination against smallpox by
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The Lister Institute of P Jenner, and a sum of money was collected and presented to the Institute as a memorial to a man 'whose work was of importance to the whole human race'. The Institute, in accepting the gift, agreed to change the name from th at of the British Institute of Preventive Medicine to th at of 'The Jenner Institute of Preventive Medicine'. A few years later, however, this had to be abandoned, as a commercial organization supplying smallpox vaccine had a prior claim to the name 'Jenner In stitu te '. The name was therefore changed to th at of the 'Lister Institute of Preventive Medicine'. No happier name could have been chosen. Lister had interested himself in the project from the very beginning and had given unstintingly of his time and influence in its Foundation and development.
As if three names for an Institute were not sufficient, a proposal was put forward in 1920 to change its name once again to the 'Lister Institute for Medical Research '. Fortunately, from the point of view of historical simplicity, this proposal was defeated.
In the beginning the management of the Institute was in the hands of a Council of twenty-four persons, seventeen of whom were representatives of various learned and scientific bodies, the remaining seven being elected by the members of the Institute. The members were persons who either subscribed a certain sum to the Institute funds or were invited to become members by the Council. When Lord Iveagh made his gift, the management was placed in the hands of a Governing Body of seven members. Of this Governing Body, one member is elected by the Royal Society, three by Lord Iveagh, and three by the Council of the Institute, which continued to exist in its original form. The Council thus ceased to be a directly administrative body, but continued to exert an influence over the Institute's affairs through the representatives on the Governing Body. Many eminent men and scientists have given of their time as members of the Governing Body, and others as members of the Council, and among those who have helped us have been Lister, Roscoe, David Bruce, Burdon Sanderson, Michael Foster, Ernest Starling, William Osier, Rose Bradford, Leishman, Boycott and Bullock.
I have gone into the history of the foundation of this Institute in some detail. I t shows how unsympathetic, if not hostile, was the atmosphere to scientific investigation involving animals in those days, only just over 50 years ago, and stresses how resolute and determined the members of the Committee must have been in carrying the m atter through.
The Institute has been actively at work for about 50 years. In its early days, in addition to research, teaching was an important branch of the Institute's activities, but this was largely discontinued in 1901 when departments of bacterio logy had been established generally throughout the country. Some 2000 papers have been published as a result of the researches in medical and allied subjects. A great majority of these show solid advances in their subjects, while some of the them record striking discoveries. In addition, the Institute gave help to Govern ments and municipalities to implement their duties to the public health at a time when they were not ready to do this themselves, and this took up a great deal of time and energy of the Institute. The character of the departments has, therefore, been fluid and elastic. Although the general background has been bacteriology, experimental pathology and biochemistry, special researches have been under taken from time to time in response to urgent needs. The scientific staff has always been small, seldom more than thirty, but the number of attached workers, including investigators from the dominions and elsewhere, has often nearly equalled th at of the established staff.
In 1905 the Institute was admitted as a school of the University of London for the purpose of research, and this gave an opportunity for students to join the Institute and to proceed to higher research degrees of the University. Until the formation of the National Institute for Medical Research by the Medical Research Committee (later the Medical Research Council), the Lister Institute was the main training ground for those interested in preventive medicine. The list of those who have worked at the Institute is a long and most impressive one, and many have made fine contributions to their subjects; it includes a Nobel prizeman, many who have been honoured by election to the Fellowship of the Royal Society, and others who have received honours for their work on behalf of the Home or Colonial Governments.
As one reviews the work of the last 50 years, one is struck by the large number of subjects investigated. They range, as a late director has put it, from purpura haemorrhagica to the synthesis of vitamin Bx, from plague to the coagulation of proteins by heat and alcohol, from fermentation to the domestic habits of the body louse.
I t is difficult in a short time to describe more than a few of the Institute's scientific activities or to mention more than a few of the scientists who have contributed to the progress of their subjects. I t may be best to take up each department in turn and to outline some of the more interesting achievements.
When the Institute commenced work it consisted of two main units or depart ments, that concerned with bacteriology and th at with the examination of drinking water. The Bacteriology Unit was first under the direction of Dr MacFadyen, a man whose ideas were ahead of his technical competence. He, together with Dr Rowland, was chiefly interested in an attem pt to obtain the antigens from bacteria in as normal a condition as possible, which he attempted to do by grinding them up in liquid air.
There then followed a period under Dr George Dean, during which many solid advances were made.
In 1903, Dr Martin was appointed Director of the Institute and, largely as a result of his initiative, investigations were carried out on the spread of plague in India, under the Committee for the Investigation of Plague in India, on which the Institute was represented in addition to the Royal Society and the India Office. In 1905 the Director, Dr Martin, with two members of the staff, went to India, to work in the Parel Laboratory, Bombay, and, in collaboration with members of the Indian Medical Service, carried through a fine piece of epidemiological research. These researches, which were continued over three years, succeeded in estab lishing as the carrier of the plague bacillus, the rat flea ( which usually infests the wild rat ( M usrattus) in tropical a of the world. Later work carried out at the Institute in Lond<5n demonstrated
The Lister Institute of P the mechanism by means of which the flea, by a process of regurgitation, is able to inject a fresh human subject with baccilli cultivated in its stomach upon blood sucked previously from an infected rat or human being.
For a considerable period Ledingham was responsible for the direction of the Bacteriology Department. His work on trench fever and its minute causal 'rickettsia' and the technique developed in its study was a preliminary to useful work on the viruses of vaccinia and fowlpox. There is now no doubt th a t the so-called 'elementary bodies' which could be demonstrated under a high-power microscope represent at least one stage in the life of these viruses. Proof was forthcoming in the results of later work which showed the specific antigenic action of preparations of these elementary bodies when injected into horses.
Bacteria, being living organisms, are subject to variations and mutations. These are manifested by differences in the character of their growth on artificial media, their power to ferment various sugars, and also their virulence and susceptibility to make protective vaccines. Bacterial variation is a subject which engaged the attention of members of the bacteriological staff for many years, particularly of Sir Joseph Arkwright, Sir John Ledingham and Dr Penfold. The discovery th at alteration in the shape of the colonies of many pathogenic bacteria was associated with alteration in virulence and immunizing value was an impetus to these studies and has afforded valuable results.
More recently, observations have been carried out on the typhoid bacillus. I t was found th at when different smooth strains of typhoid bacilli are compared with one another in regard to their sensitiveness to agglutination by an O antiserum, they differ very widely. This sensitivity is inversely related to the virulence of the strains. Later work showed th at the virulence and inagglutinability are due to the presence of a special antigenic component called the Vi antigen. This work has had important repercussions on the detection of typhoid carriers and the preparation of prophylactic vaccines against typhoid. Ledingham was appointed Director on Charles Martin's retirement in 1931.
The formation of the W ater Laboratory in 1894 arose from the fact th at the Berridge Trustees, in making their bequest, stipulated th at a certain sum should be expended on a laboratory for the chemical and bacteriological examination of drinking water and on an investigation of the value of treating sewage by a process devised by a Frenchman, Dr Hermite. This process involves the treatm ent of sewage with electrolyzed sea water, and a trial was actually carried out in 1894 at Worthing in Sussex, where the limitations of the method were clearly exposed. Routine work on the chemical and bacteriological examination of water was carried on for some years. In 1898, a new department was opened for the practical application of bacteriology in industrial and commercial processes. This was led by Dr Morris who was interested in fermentation, but when he left two years later the department was fused with the Water Laboratory to which Dr Harden had been appointed in 1897. As a result of Buchner's epoch-making discovery, announced at about the time of Harden's appointment, that the living cell was not essential to the process of fermentation and that cell-free yeast juice would cause the decomposition of sugar, Harden commenced his researches in this field.
His studies soon revealed th at the fermentation enzyme, zymase, would not convert sugar into alcohol unless another substance which functioned as a coferment was present. He also observed that the presence of phosphate was also necessary if fermentation is to take place. The separation of the co-ferment was achieved by using a gelatin filter introduced by C. J. Martin for the separation of high-molecular colloids from crystalloids. The zymase was retained by the filter while the co-enzyme passed through. Neither component alone would give rise to the fermentation of sugar, whereas when the two were mixed fermentation occurred. Many years later the nature of co-ferment was established as adenine pyridine diphosphonucleotide by the work of Warburg and von Euler.
Harden's discovery was an outstanding contribution to biochemistry and provided a clue to many other biological phenomena, such as the biochemical aspects of molecular contraction and bacterial metabolism. For these contributions Harden shared the Nobel prize for chemistry with von Euler.
Robison became a member of the Biochemical Department in 1913, and for the first time came into contact with biochemical problems. He commenced work with his characteristic thoroughness and enthusiasm, and soon announced the discovery of a new hexose monophosphoric ester which was destined to play an important part in the later development of biochemistry. He investigated in extreme detail the products of alcoholic fermentation, and the skill and care with which his work was undertaken can be judged from the fact th a t six hexosephosphoric esters were discovered during the following years. Early in 1923 Robison discovered the enzyme, phosphatase, in the aqueous extract of bones of young, rapidly growing animals. He used the bone phosphatase as a biochemical reagent and opened up new techniques for determining the constitution of the sugar phosphoric esters. Robison's more biological work was a direct outcome of his investigations on alcoholic fermentation and, with the knowledge gained by the discovery of the enzyme phosphatase, allowed him to suggest a probable mechanism for the deposition of the calcium salts of bone. During the following years Robison developed a theory of bone formation and produced piuch valuable experimental evidence to support the view th at the full calcifying mechanism consists of a complex enzyme system of which phosphatase is, but one component. Robison's work on this subject is a rare example of beautifully planned research carried out with outstanding skill.
Subsequent work in the department developed along entirely different lines. Investigations to establish the chemical nature of certain bacterial antigens had started some years before. The outbreak of war in 1939 seemed reason enough for hurrying forward these studies which were largely concerned with the isolation and purification of the antigens of the dysentery and typhoid group of organisms. Although the antigenic preparations were not used on a large scale, a small group of volunteers was successfully immunized in 1942 with the isolated and purified O somatic antigen of Shiga's dysentery bacillus. Investigations aimed at increasing our knowledge of the fundamental processes involved in blood transfusion were also commenced. The human A , B and 0 blood group specific substances have been isolated and characterized, and the genetical aspects of these biochemical investigations are now being studied. The role of the toxins of Clostridium welchii in gas gangrene has also been investigated, and the findings open up a new approach to the chemistry and pharmacology of bacterial toxins. Similarly, a thorough study of the chemical structure of the important bacteriostatic substance, grami cidin, has recently been undertaken and has revealed the evidence of a new type of structure which may be common to other labile molecules of biological importance.
These two departments have continued without interruption from the very beginning; other departments have had much shorter lives. Dr Barnard, whose later work on microscopy earned him such well-merited recognition, was in charge of a short-lived Photographic Department in 1900. Until he left in 1906 he worked on the phosphorescence of bacteria and the bactericidal action of light of different wave-lengths.
In 1900 the Department of Pathological Chemistry was formed under the direction of Dr Hedin. Dr Hedin was interested in the proteolytic enzymes to be found in organ juices, but the more striking investigations of this department commenced with the arrival of Leathes, who carried out his early work on the metabolism of fat. At th at time Cathcart and Dakin were working in this laboratory. When Leathes left to take up another post in 1905, this department was merged into th at of the W ater Laboratory and became the Department of Biochemistry.
Charles Martin became Director in 1903, and, as one would expect from our knowledge of the man, there was progress in many different fields. Co-operating with John Haldane, Boycott and Lieut. Damant of the Navy, an investigation into the physiological adaptation to raised and lowered atmospheric pressure was carried through, using a pressure chamber which was the gift of Dr Ludwig Mond. The results defined the precautions necessary to prevent accidents during diving operations in the Navy. This was followed by work on a breathing apparatus for use in rescue work in mines.
In 1911, a young Pole, Casimir Punk, was engaged in an attem pt to separate from yeast the substance which would prevent beriberi in man. For this substance he coined the word 'vitam in'-a word which pursues us from the cradle pretty well to the grave.
The occurrence of beriberi and scurvy in the troops abroad during the 1914-18 war created a further urgency for the study of these diseases. A team of workers undertook researches upon the distribution and properties of the anti-beriberi vitamin-now known as vitamin Bx and the anti-scurvy vitamin-now known as vitamin C. This team developed into a nutrition department. After the war this team went with workers from the Medical Research Council to Vienna and stayed there for three years carrying out an extensive series of investigations into rickets and scurvy which had become prevalent in central Europe.
I t was found th at the indications for successful prevention and treatm ent obtained from the results of experimental work with animals were applicable to the diseases in human beings. The results of the trials carried out in the Hospital in Vienna showed that the disease in infants could be prevented or cured with certainty either by the administration of preformed vitamin D in cod-liver oil or other foods, or by exposure tp ultra-violet irradiation from artificial sources, and th at the physiological reaction of these three agents was indistinguishable.
With the coming of the Second World War, the problem of selecting the most economical and nutritious flour for making bread became important, and the value of flour derived from different portions of the grain was extensively investi gated. In addition, the stability of vitamins under different conditions of storage was determined.
In 1906 a Department of Protozoology developed, the University having asked the Institute to accommodate E. A. Minchin, Jodrell Professor of Zoology. His main work was the detailed and very complete study of the life cycle of Trypanasoma lewisi in rats and fleas. He gave set lectures on tropical diseases whic many officers of the R.A.M.C. and I.M.S. attended. He was a man of wide culture and experience, fond of quoting his Virgil or his Milton in the laboratory. He died at the early age of 49, but the interest in protozoology has continued in the Institute and has recently gathered impetus in a study of Trichomonas foetus, and in an attem pt to separate the antigens by biochemical and biophysical methods from mass cultures of the organism.
In 1909 the Governing Body decided that the validity of conclusions drawn from many inquiries in experimental medicine, as well as those regarding the practical value of prophylactic and curative treatment, must ultimately rest upon the statistical analysis of the results, and th at statistical treatm ent would aid in defining the relative importance of different means whereby a disease is spread. They appointed Dr Major Greenwood to lead a statistical unit and G. Udny Yule accepted an honorary post. Dr Major Greenwood left the Institute in 1919 to go to the Ministry of Health, and finally became the first Professor of Epidemiology and Vital Statistics in the University of London. The Institute thus played an early part in introducing into scientific investigation the importance of the statistical treatm ent of the results and was happy in securing Professor Greenwood, who, in his own inimitable way, has stressed this development.
In 1911, a unit for entomological research was started under A. W. Bacot. He was then 45 years old, had no set scientific education, having been a city clerk for 27 years, with entomology as his intense hobby. He developed into a research worker of great originality and investigated the bionomics of the flea and the louse, and became a member of the Yellow Fever West African Com mission. In 1922, he collaborated with Sir Joseph Arkwright in Egypt, in an investigation into typhus. They both contracted the disease and Bacot unfortu nately died.
As early as 1894, Dr Macfadyen had started a collection of organisms of interest to medical men, brewers and chemists. As the collection was maintained in a very desultory manner, most workers preferred to obtain their cultures from Germany. With the onset of the 1914-18 war, this source was no longer available, and this emphasized the need for a well-maintained collection in this country. In 1919, the Medical Research Council, in association with the Institute, decided to form a National Collection of Type Cultures. This unit has been housed in the Institute and has developed a world-wide importance.
In 1936, the Department of Biophysics was initiated. A new building was erected and the expense of the initial major equipment, comprising the high-speed ultracentrifuge and equilibrium ultracentrifuge, was partly borne by the Rocke feller Foundation. A new Tisselius electrophoresis apparatus was erected in 1937. Taking advantage of the new techniques thus afforded, work on vaccinial bodies, antitoxins, pneumococcal polysaccharides and normal and pathological human sera was undertaken.
At the outset of the Second World War, the unit turned its attention to the preparation of a liquid blood plasma which would stand long storage and transport without deterioration, and a method of ether extraction was developed which gave promising results. I t seemed evident at th at time th a t the ether method had much wider possibilities, but owing to more urgent war needs, little further work was then carried out. Immediately after the war, a joint unit with the Medical Research Council was set up to exploit the possibilities of the ether method with a view to preparing the various fractions of human sera. The value of these was being demonstrated in the U.S.A. where they were being prepared by an alcohol pre cipitation method involving an elaborate set-up. The ether method of precipitation has developed most fruitfully. By varying the concentration of ether, the hydrogenion concentration, the ionic strength and the temperature, it is now possible to obtain, with modest laboratory equipment, fibrinogen, prothrombin, /?-and y-globulins in a high state of purity and in good yield from human plasma or serum. Two of these products, fibrinogen and thrombin, which is prepared from the precipitated prothrombin, when mixed together form a very solid clot, which can be used to keep the two ends of a severed nerve in close apposition when they are sutured together. The same mixture can be used to stick or fix skin grafts on to areas which have been denuded of skin through severe burning. If the fibrinogen is treated in the laboratory in a special manner, a sponge-like material, fibrin foam, can be produced; this, when moistened with thrombin, can be placed upon a bleeding area. The blood is firmly clotted in the sponge and the haemorrhage promptly arrested. There is no need to remove the sponge, for, being composed of a natural substance, it is slowly absorbed. This has been used extensively in brain surgery where access to bleeding points is often extremely difficult. The 'y-globulin' fraction, so called, contains the natural antibodies against diseases, and it has already been used for the modification or prevention of measles. The /^-globulins contain the blood group agglutinins, while the albumin left in solution can be used for transfusion or for certain special blood grouping tests. There is little doubt that, as further experience is obtained, methods such as this, which make use of solvents for fractionating protein mixtures, will have even wider application. At the same time the availability of the various fractions of plasma in a high state of purity has allowed the attack on more fundamental problems.
The character of this unit is rather unusual, as it is concerned not only with research but also with production. I t is responsible for processing some 50,000 bottles of human plasma a year for transfusion. The fractionation methods are initially defined on a laboratory scale and immediately adapted to large-scale production, so that the products may be made available to the medical profession. As all the products are issued in the dried state, the unit's production commit ments are considerable, but this responsibility calls for a steady supply of human plasma and serum, and the research worker has readily available ample supplies of human material for his more fundamental investigations. All the products are issued free by the Ministry of Health to the medical profession and no profit is made by the unit; a very desirable feature when it is remembered th at the basal material, human blood, comes from the voluntary blood donor.
The manufacture of therapeutic substances commenced in 1894. At th at date reports were coming from abroad of the successful use of diphtheria antitoxin, and Dr Armand Ruffer, who was secretary to the Institute at the time and had worked with Pasteur in Paris, undertook its preparation. The Institute was then housed at Great Russell Street and had no accommodation for horses, so Dr Rulfer approached Charles Sherrington, the Professor Superintendent of the Brown Animal Institution, and asked him to stable the necessary horses. In the autumn of 1894, the first antiserum against diphtheria to be prepared in this country was available (figure 4, plate 15), and the clinical trials were immediately carried out a t the Eastern Fever Hospital in Homerton. These were not the first cases to be treated, for Pasteur had sent over a supply to the Institute in June and cases were successfully treated in July. In addition, while the first horse was being immunized, a young nephew of Sherrington fell seriously ill with diphtheria. Sherrington immediately asked Ruffer if he could bleed the horse. Ruffer agreed, though he pointed out th at it was not ripe for trial. Sherrington tells in a dramatic manner how he bled the horse by lantern light one Saturday evening at the Brown Institution and the next day took the serum and injected it into his nephew. Though seriously ill, the boy recovered. Sir Charles Sherrington was therefore the first person to use diphtheria antitoxin prepared in this country.
The manufacture of antisera was continued under Dr Todd and later Dr McConkey, and in 1900 a major effort was put into an attem pt to produce an effective anti plague serum. This was a difficult and dangerous undertaking, as live virulent plague bacilli had to be injected into the horses. The manufacture of antisera of many other kinds has been carried on, and an agreement was made with Allen and Hanbury in 1895, which still stands, by which they became agents for the sale of the therapeutic substances prepared by the Institute.
In 1898 the Local Government Board undertook the preparation of smallpox vaccine, renting rooms at the Institute in Chelsea for this purpose. Here they stayed until 1907, when the Lymph Establishment at Hendon, which the Government had erected, was completed. In 1905 the Institute itself undertook the preparation of smallpox vaccine. In the beginning, like all producers, they used calves, but during the First World War, the supply of these animals became difficult th at Dr Green, who was in charge of the work, investigated the possibility of using sheep. Animal tests and the clinical experience gained from the use of sheep vaccine indicated th at its value was as good as that of calf vaccine, and owing to the fact th at these animals do not suffer from tuberculosis and are much more easily kept clean than calves, the Institute has used sheep ever since. In 1946, the Government decided to close their Lymph Establishment a t Hendon, and it was gratifying th a t they asked the Institute to take over the supply of vaccine lymph for the whole country.
During the First World War the Institute became heavily engaged in the preparation of typhoid and other vaccines for the armed forces, and when the war terminated a department was set up for the commercial supply of bacterial vaccines.
From 1898 to the present time the Institute has carried on as a private research institute. In 1913, a proposal was put forward which, if it had been accepted, would have brought the Lister Institute to a close. The Government were then considering the establishment of a new Department of Medical Research in accordance with the provisions in the National Insurance Act of 1911. The Governing Body of the Institute considered whether it might not be in the best interest of medical science to offer to the nation the organization and resources of the Institute as a nucleus of the Government's scheme. The proposal was hotly debated by the Governing Body and, after many meetings with the National Com mittee and the Treasury, they decided by 5 votes for to 2 against-the Chairman, Sir John Rose Bradford, resigning his chairmanship, as he was against the pro posal-to put the proposal before the members of the Institute who have a con siderable say in any major change of policy. A special meeting was held in November 1914, and although the majority of those present spoke in favour of the proposal, it was rejected on poll by 39 votes against to 32 for, the proxy votes apparently turning the scale.
I have endeavoured to give you a short history of the foundation of the Lister Institute and in brief outline some of its scientific achievements. I t is never possible to give a balanced picture of a research institute's activities; one subject is chosen because it can be told in a few simple words, another because it has a wide practical application. These are not necessarily more important than many of the small investigations which in themselves are fruitless and not worth the telling, but which have set other workers thinking and from which important lines have developed. As an example, Dr Harden in his Nobel Prize address, states th at his discovery th at phosphate plays an important part in alcoholic fermentation arose out of an attempt, which in point of fact proved fruitless, by Dr Macfadyen, a bacteriologist, to prepare an antizymase by injecting Buchner's yeast juice into animals.
The Lister Institute is an unusual institute. I t is a private research institution and a school of the University of London. I t derives its income from endowments, donations and the sale of therapeutic substances. It receives no subvention from the State or from the University of London. I t has occupied rather an unusual position. Formed at a time when there were no other institutes of similar character, it not only carried out research work but became the adviser of the armed services and many Government Departments. This position naturally changed completely when the Government set up the Medical Research Council with its own Institute for Medical Research. Since that date the Institute has maintained very close connexion with the Medical Research Council, and joint units between the Council and the Institute have been established and the Council has housed, and still houses, some of its special units in the Institute's buildings. I think it is clear th at the history is one of which the Institute may be justly proud. I t could be argued th at it was formed at a time when many matters of scientific interest were ripe for development, and th at no group of scientists could have failed to achieve fine results. I think it is more likely due to the fact th at the Institute has been extremely fortunate in all those who have given time to its direction and to the quality of the scientists it has attracted to its staff. As one studies the lives of the early members of the Institute, one is struck by their enthusiasm and enterprise, working in fields that, owing to the state of knowledge a t the time, were extremely dangerous; they pushed ahead with unpleasant and sometimes fatal consequences to themselves and their assistants. A tradition of honest work and co-operation was quickly built up, with no admission of secrecy. If this tradition can be maintained, the Institute should continue to play an important, though modest, part in the field of preventive medicine; a field into which such an intensity of effort is being put to-day th at could not fail to give satisfaction, if not astonishment, to those who laboured so earnestly in 1889 for the foundation of the Lister Institute.
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